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Model for logic circuits
Transfer function of genetic AND gate [1] is,
where Gmax is the maximum fluorescence observed for the output, I1 and I2 should be the activity of input promoters upstream T7ptag and supD tRNA, respectively.
For OR gate，two promoters with the same coding sequence of downstream gene, the output of OR gate is additive, namely,
As for NOT gate (quorum sensing repressors), the binding of a ligand to its transcription factor at equilibrium is,
where C is the concentration of bound transcription factor, C0 is the total concentration of transcription factor, L for the concentration of ligand, Kd for dissociation constant, and n for cooperative index. By mass conservation, the concentration of free transcription factor CF is,
The probability for each promoter in open is described by the following equation:
Now we can combine the above equations together and see how our XOR gate works.
For USC, as in Eq. (1), = 1 2 2 ( + 2 ) 2 + 1 2 2 , and assume that the amount of AHL is proportional to LuxI. Therefore the concentration of AHL should be = 1 2 2 ( + 2 ) 2 + 1 2 2 .
AHL would bind to its transcriptional factor and the concentration of bound transcription factor at equilibrium is (Eq. 3),
Further, activity of Plux_rep could be derived through Eq. 5,
Now, for the second AND gate in DSC, we can define the two inputs as,
Finally, we obtain, = 1 ′ 2 ′ 2 ( + 2 ′) 2 + 1 ′ 2 ′ 2 .
All parameters utilized in model are summarized in Table S2 , by fitting experimental data with our model. Errors are calculated as s. d..
Supplementary Materials
No. T7ptag(T7polymerase with amber mutation) BBa_K228000 16
Part Design
GFP generator BBa_E0840
All parts were obtained from Registry of Standard Biological Parts (http://partsregistry.org/Main_Page), with their number indicated in above table.
